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PRISCIPITAlTlI,4GqANTIGEN 1Ž1 I THEEBLOOD" OF
MICE INFECTED IT H jKARBOVIRJIS ES

S. Y'~ aidxrovidh A. jV.,Kre chelt ova, AI.'ov,. .ie..."_ova

Insti f ruso 'lý na:r-,id '. I. vanovsley, i&Ii; USSR, ":o-=o.:

Presontod:Juno 24, 1969

-i -The obossibility` of ~usig tt' rcIon of thec di.ffused

pr2.eci-pitatio'n'ýiln.agar'., cge1 f or the d~ctoction of virus (anti,-on)
in the blood'ini e'xoerim eital ar-bovi-.rus infections -a zs -! st L cd

* In tho res'ult of the~'rosoa.rch" o2 12 arbovirusos of ýroup A,
and others, positive results weroe obtained, ih3:~k,?ia
Venezuelan Equine enceph'Ao1".yo0litiz and Uuimnicrmi viruses .

rco Oil .1011 in ..oa;rc1 wita r'f'ovir: e.,*A.L t ;yi`)l \¾

stud y ofr avl C i.~r structurc ef arlboviru~o.; I.. the.10 ~ ~r o~ ou`
f or obtaining- the -orocipitlatedi anti,-cr. Žorl the br1a.iny Of ifft cll or2
wool cultures, reports appeared con cmi n,--,, the applicatfoi.on f for tHo
cdiatrnosis of tick encophalitis La 5Tand the detectior. of I Q 0 L
horses to the Denfgo virus, the equine fnAccphalitis ofLrc~ L (92
and 1-1steorn Nile L6Jand for tho resea:ýrch of soruivis o' ao;: un'i
in centers of Jaipancso enec-ohalitis /_! .

A-1. this rcsearch w-as based o-1- tLc.." rietectloric )-.2ntt> ;~do
in blood'. ?rocoedting from the fact thtthe c bv... ncu.nht
clinicn.13:y expressed and.spols, racocniK> iJ3c.lo.wic
do not often yicld to an indicator. of %71ral miiaio in th;ra hmn..n,-c~
faced the question of teo -possibilit.y o~f dotoctiln- iu nt~ 'zi~
RDP. in the case of a positive solut.11.on of1 {.hC rb'I'l>'o cx 7.t o-.

tpey- diar~nosis of arboviral in-- octions in tho initiai oa o' :L1. 1so i~s
oooncd. There has boon no wo.-k of a sirilm ature in v:.u. .tn;Uo
I~oZoarch has boon carried out with 12 aabvrzzof va:ilou,ý ar,-U.`i on :rolups.
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NOT REPRODUCIBLE

*;cvcn viruses of antizron r.-roup Aý -.acro utili% ed: SincI~bls E-j'a-339,
lio'edkX, Pikzun1.."a 137.*x 35 645 uI nb BWAn3 Chilcan-urn Iya 1ýoss, Vonezuelan
an ctr Vo~can cquinocence-phalitis (VBE and.U~) 4 viruses of` grou'p

2:Japanoso cncJhdit5 (J) P-1, ';cstorn Jilc (1Mi), Povassai a-nd. San Lui;
viruseso of Triloc: and Uulamnic',n 6-93. Thc viruses wo.;re injjoct-ad into 2-3

-tay, old suc1clin- mico.

.'jclitný; oC 5.,mumno milco contal.nirv: anLl.bocl~icr -to ca1ch of thevirs a
111e' in work worn t~h ,.;oivveo of thnt~oiVo;:~~1 'I. l.wW1111110

L~o 1i11" v1y1Ii:;'v. rJ, ),rnnn A "old 1" . 1,1 '(!)f)P.'01LO

ci irloyced. Tim mico wore I.Yv1uniLzoI wtLt1 a s1u5L-lons:Lon o~.-L *c-ho brain ofj. sclJ..inr
mice in.'Coctcd ierith tho ýd 'yu.vant of Frojida. Tho as cite was i`nd.Uced. int~ra-

adoainally by the introduction of case-s of sarce'a 10TG[]. Rbbt
and~ M~inoa pigs as woll were iLruminizcd wit*L-h the brain antir7,cns of-. th-e
cor'os~,zonecUnng virusos. The -,rjscnco ofj antibodios was est-ablisheQ, accorchin,--
to Ik'J and, in the case of Tribech and Uuimniemi, accordinw,- to PSIK,

The native soruni of the blood. of infocted ;-ice taken at thel hoi.,:ht, of
illness -rithout any special troatrncnt .was used as tho anyti-en for M-D?.*
t.-trc o:,. virus in tho sorma of blood was def-ined as tit-ratilon in thc cu]lture0
of[ w.ool or In thc mice iwith an infection in the brailn. TL-(, culturo of wool
bf chicken fibroblasts wams utilizer! fLor viruses L9p Sinclbis a2nd Trib,:ch

ad2-4 day- old r'ce -for viruses :.ukantbo, Pil-suna, C lmngun-yra, -Uutm-2ie-i,
Japancse oncophal1itis, .San-Lui, ',-cestorn File,. 1l'eus and 2JA'!. Th titre of
virus was oxhibited in lgrLD5 0 /0.02 ra.

IZOP wd:s dawn -=0217(1111r to the n:cthod of ailkhtcrlo-n §. J,0] the
,iortAif~cat~ion o,: A. *Gus~v and 'V. S.* Tsvatkav f[3-7. '0 of e ul'lw
cloan-scd polys.20a l aride of 1.*' a--ar Difco in a borate IbWCf r ^ 0 :were set,
on cloan, -'~~e lass plates cwrith uc~nsions o4' 9x c-:-. tucaa-
h-to con::-,alod on thci,-, holeswre )umnchcdl out .-ýith a 1)reos. Thc ;6e of
the cvmer~r. lol ý,as .5 )-Li, t-ho 7 'c: a!l 1ole 4' r.: h i -c ho Im

OClnter ande latoral hlo's -m.s 1.0 1mv. ;ln~tho ,Lorif cry of thc *§Lss1hle's
weealro :uncncn. out which wore. :fillc,( -. twit a pysoloigicaJ.olfic ;-.~o the
a ;a oni0A not ::ct dary. Afto-r tl-1s, 0sO.4 r,-I of antigen wcre Uoro .n~ h
* -tcer 'holes-, =nd 0.03 -LL of` L7-nine lics.C.1d wcro -poured., int~o ~e~trhls
*-t Ls a aintomcet in a huhtid ch-a or atu 370. The reactinwg osre

ho .- ours.

A.LL ~ ~ icr c~r.et ~Ccon(1Lact-,:. on -ilcc. flo- noer thian 4.-5 6-r,, nc' frc
--I:; thrat -vil rn- oxili:-OS arc 1 tc h` -,- at in a-nL-.vls of:5 :

c.-:soV wereo incctcd in the lbrýin -,`th a corrcspondling d:osec:. .- 14
.7'~ ~ .;:ml..*s oon as thiq fiLr,,;t s. ~t-os of the illness :n .. c,~

aiils -.;ere drainod of thoir bloocl. Thec blood sort was cultivatc.. -.11 aL



NOT REPRODUCIBLE

v3 r'%1fl T C t1w. ,jjt' ~XiIn netjj 11tillti~ I.i td~ 'Ao A2 ' n k.~pt, A~ .,106

wh3.h i~ ur8t1011oriwhitorl fl9 i Um.e1Ir i r~ ~r e n~'~r M.jj,jj eltA' .t,4
tilntn.i~ndv :At 4 # It wq~ti 0.n,le ;1.i V, o eormvha hetef mrjl 4j.6 r,4±lii'~

~u'~n~odholou 1mri'o fil1.0' Idtlh :%3(0.t04 .111111Wiumd1r' m,iýAn:w. 0oh virm-i Lmlor
toot, V±PVSS Or i the semio '1 rowl1p1, It-714*0 01" IX' Aa in 7roup ancl othjou.- P.,ouj~
Wu.'Q i~ncluded As well f'or theo ont'otyj of' tha olao~te tolnard tlheý Vi.Lru Tj Ip.n

t110 qtmna onr~ the oM)o'it)1uit t11e Pzws4.b11Aity of' itarrOAOtion'o U'LlmWon v.iruaos
al201106t to the Antiaon atruetiwuo w~as takoln into Account. :h1iluoncooI 'a~yth,
in the 0.11ari,4onts wqith the vir'unes or I Iktzibo, Piktauna An~d V&.41 V'soitca to
all than* v.rtmeas wevro includedor. Such principles wore obo.rvwl, in~ t:ii
ox~iorti'onts with the virunes of' Stndbis and western GA001i I' AO IMhaO"YlitA
anid i'4th the viruses of the Western VilEe, 4)apAI A~rd JMrI4.u± onoohalitlc. In
the initiAlL~y oriented axporimants, the sommi of' the bJloorl o^6 aiokUcd. -.tAoe
was ivon'tir~atod orly in the reaction of precipitnt~ion ,,41%11out tho titration
of' its in~fectiousness,* In these oxpar.iiiienta ropoated peoslivo resu~lts wore
obtained with viruses of Venezuelan equirio oncapha.Loaiylita, Piksuna, :Ir li~d.
and Un~u1mn~iai, Ini experimonts with the other viruscs taken up in the work,
no~ativo results wores obtained,

Than research wan carried out with the inclusion of on* mioro toot--tho
dotemri~nation of the infoctod type oL' blood somnr. The dAta of thoso or~porimonts
are -,iven in the table. In anl e-perlmonts with viruses of~ ýrovq A iWiich
~am positive results, the titro of virus mas M!7rh. T:he thz'osholi oX' tho
conoentration of the infected virus is apparontly botwean 7,75 and 8 B D0
Fositivo results utere not obtained durinp the inv6sti-pation of t-,oup , ) ~ e
and the Tribooh virus. The infected titros of those vi.,'iisos a:'o loiom' than
7.01TL , The Uukcuniami virusoo yieldedl a distinct poo~pitatilon with a

virs t ahighor than 6,5 ln~LZ)0 Tho sorw.m-antigon of VZ, :2aunm and
3emlikd vith irwruno asci.tes y3.elflod A patch of the procd.a5tat5.ov Klone. Thi~s
patch was rarely diotinot and settlad near the holas with tho artwi-en (508
fi~urew A), * parentlyj, such an arran,-,ociont de-pends on a &tsparlty ofl the
concentrations of antigen and antibodies towards the last provailin-ý ing.rodiont,
The aorun-anti±len of Uukmnlarnci yiolrdod 2 patches of' prooli'tation !izth
ho'iclo,,ous acites. The patches vroro foiniod near tho hole -tith tho antibodios.
In the lim~itod period at the mqomlmormnts on the titration of tho e o'w-anti~on
WE,~ anid antibodies on a type o., chess board, it was shotm that, ,2.-lth tho
utilization of soporato aerums, tho patch of pro-tpitation Is Waim to the
oide of tho hole trIth the antibocdios; however, the distntcxoo ~'o:" 1ho hol
iwith the antigron atfLL did not exceed ona third. Tho titi'o oý wasito V2
litilimod in the e.,periments, to .17 is equal to 1 z32. The anti,-en i'cacted
up to a cultivation of' l14. Seruri-oanti-en VZE reacted as ircl~l -rith1 the
polytypod anoite of group A and with the 1Iiukam-ibo a3oita., In foha X' r i-ith
tho virus of V".E, these soru.na 'roacted oorrosponclin~r1.y in titran of 1 :25050
Aned ±1320, In theo expriments carriod out, the serum anti :or. !M did roll
reaot with the Piksuna, asoite, and, in its turn, the Piksuna anti-on' ronatcci
onlyv with a homaologous ancite. The ,oivon models of aaoitosa rosponded in such



't 'l-milor lj .1od OI, 1¶.-th n 1.,16ho 'oul nncito
-111) 1(t'. y'~lolfl '~1,011t iro~at-Jt.0n. (nIon 1,1-:1.- 0) . Voi'ry npocifiali,4, the

ktuijo t.0i. rM'w' i'onotod wI'th :vcAt.eon orC thn orot-po o fi'-,uro d). On
Vic- -ýealv~ the i'oactot4 ow~or roý,,i fltoro('k vory oloarly; non-spoelfia patcooe
t:cr.o not, obt~ol-Vodl.

Thno e'~nri'monts on vir'us v1!, which woro rovealed in the reaotlon of the
procipitati on woro ra pontod width Another minrictiinj syp tem--tho sorwi blood
of t-mimno rah'Ati; and tho sortiv blood Of then roo omAl olonto (see fi.al b, a).*
Tiho rasulta aypparod a~nlo-,ouza iovn thoiv-,h it is nocoossary to note that with
thlo 1itilinhtion of I'lioQ ascito the paitches u-h pronipitation appom-od icz'o
rvtc10.y and wnoe moro distinot. tioroovar, with tho rb~itt Corw, it was
pmrsibie Lo oLserva the- formation of additional Ixathes- of precipitation (Sao
fi. ,uro b) at the oxponso of the reactions between tho ty~p&,z of anti-en of
n~ico and antibodies to mice brain as lone qa the rabbits wrere innunizod with I
tho infaotod brain of mica. Thia precipitation in oia- oxAmple, situated near
the 3th hole, hasw the form ot an arc as lonq as mice serum is in the center
holn, mice ascito is in the 2nd holetand rabbit serum~r immunized ajainst mios
brain is in the .5th hole. The pre~iztpitetd antitgen iLn the sertri blood is
steatly. As is shown in the elxperiments wi~th ,ýiria 'VEE, this antigen is
maintained'at 40 for not less than 2 mo~iths. f

Di1 111USSION

The possibility of dctootin'v, a vira.w by the method of a. reaction of~ the
prrci1pitatiton in tho blood' of oxporimentmIly infected animals depends,if
apparently, on throo indicationsal the titre, the dinensions of the vi~rus and
the titro of the antibodies in the~ indicated system. Tho h±ghest titro of
virus (8 1l-LD~ and hirrher) was in the rice infected w~ith virus V.23. In4
ascito, tho t~t'o of antibodie's was also higbx: 2560 In RtrGA, However,
apparontl'r the latter vas not of decisive signifi~cance for the anti~pn was
oauw-ht byv the ivtmuno rabbit serui'. and by the sertri of reoonvaloez~ntus
Aftor a laborx.rory infection, and, the titros of tho antibodies in wlhich
:ZT'A is concerned wore, lower, Ascito cultivated 32 tiimeis al2so'cau-111t the
ant5.gen UEF. Zeot withstandin!g that the ascitos to other viruse&, in 'Whe
oymriple 'I:u~ccunbo, had such high titro of antibodies, thie antigeon off M'ukarllbo
win not caught since the titro of i-'ukambo, virus in the blood was lower than
7.075 1!7LD,-o. At the sanio time, the as'cito of 1-lu~katibo reacted with tho
rcproso~riive of that sub-group of the antigen VEE, the titro of which was

-ihor than 8 1-LD *On'the wihole a relation betwoen RTGA and RD? wa5
faormd, butb the sp cificity of the latter was significantly higher. In
sn!orato series of the se-urn,titro of antibodies to mombers of tho anti -on

subr~rup f ~TG vaies ,nificantly,73ut a cross-reaction is ca.-riod out
Al,-ost always. In VRD, these cross-reactions appeared onl~y wi~th ah1a
titre orf antibod~ies to the hoterolo;-ous vrirus. The results obtained b,,r us
show in principlo the pobsibility of Lo min.,, antigen in the sortri of blood
durino, virom in lU)?. In this sense, the negative results with the series of
vi1ruses used are not final. It is hi,,h:Ly probab2.o that a high titro ofI

-4-



,%ntiborttnej cAn jclijove positivo reoau)ts ýor theo (lotoction of virlal fanftli~os
w.z.t-' an iiifootlous titro loss than 7.075 1,J.D5 wI--h1 i.n the ý.-vmrn rosoarch
is the tlironhhold., Until no,.-r 1"Y'rA has 1.lon v~l 1oim ro-i non-blolo-,cal

* ~~~rithofh, of tho fnrr mtlon ofC ni1 hio~i thio bleood. To obtatn ho'in-,-:utin
anfti,;"(11 flnVnaI. arhovirivl3s-na w ui i: tli no.' And.a vlllo V.IO:C,3

1:100111)! (, 11"In -0he norit'l of 111.001707 1-'1J. .i I 1tii; It. :i:s no-twi T.it art -Th1on
* i otaill& 1-f' theo ti~tra of virun; in the1i bloo,1 :1.. jjoL Ulm;tan J.0

0ioig; ['1J 1 for quic)k tiontitf3.cttion of7 1:.ho vAiriw v 2 ,o~a n
L'ostoirn Vi'or~ican o OflO~hino)%1Y&1atL i-rjth tho isolation of that vir~us from
nature or frc::., epoplo proposes to makeo a saccharoso acetone antli,,n fromi
tho blood, but not fromi tho brain of infacted miceo since tho titro of it is
14 '"ht but tho frequency of foirmation is "icro rom~uJar than in the brain.rI~ flowovorl tho assumed method. is hardly conpatiblo with riass formation since
it ir,,nqco~zary to zubhJaot rather labor..conairiing trozit~:.cn byr acetone to
the serum in order to obtain the homagglutinin antiren. Bosidos tho
horigglutinin obtained must bo further identified in 1TGA. Theo method of
vira:l foriation in RW is very s:aiilel and availablo sinco noithor the antigen
nor the serum require treatment. Wen if this m-3thod is not employed
iptnondiatdely. for the formation of virus in material fromn infected peo-ple or
Invertebr'ates, then it can be usod satisfactorily1 in the oxmumination of blood
from mice infected by this material. One further ardvanta~o of the maethod
-ee preposo is the prolonged maintainonce of the =ntion in theo serum at 40.
This moans that the oxamined material can be stud~ied in RDOP even when the
infectious virus is not alinys disti~nguished by biological methods.
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a :En aslofun h iclaoo ~r to tho
Sho~ iolo-oias virivs in 'lT:.% clnci .:

~'O J N ~,00
Viriv;qt m %z 4) ý!

;~inhi57.75 N :'T 0; a J * *

3.00 IN 11 P t! 'il N
7.75 IT N U1 P I 'l N 2T

8.25 N N N P P N * * * * . P N

1Iluk:'ibo 7.2.5 N N N N N * * * * * * U
Cli.1oaivun Iya .5.00 N N N N1 M N * . . * . N

6.75 N N * N IT NN
Japaneoo
olonephciaitis 5.0 * * 0 .4 . "Ti N * . N *

iWostorn Vilo 7.0 @ e s N
San-Ltd. 5.0 14 . . . . N. N.
Triboch 4.'O N N N * . * N
tUulklmiori 6.5 DT~ * N P

'Noto: P-positive precipitation action; N-nogative precipitation action;
Porliod-no reaction.

Appearance of arbovira). viruses
in nice serum wi~th the aid of ~
~immiuno-procipitation.

* Anlutfi<-ns: a, b--V:22; c--Sonmliki.
virus; d..Uulmnierii virun.

1.--ascite, irwtune to Pi4ksuna virus; a b
2--to V2~ virus; 3--to Ilukcaibo;
4--to group A; 5--btood serum,,
im.iuno to V"," virus; 6, 7, 3--
SorM~l of reconvaJlesents, 1-;hich *,l
overcaic VE3; 9--asoito, irriune
to Jomlld. virus; 10--to "V
virus; 11--to Sindbis virus;
12--to Chikwvmeun'lya virus; 13--to )

Uu~munio- i viruis; ih,..-runea pi- virus d
I'-t-mne to Uukcuniemi virus; 15--ascilto,
ijvaruno to ill eus virus; 16--to San-Lui
virus; 1? to group B viruses,


